Left ventricular function after chronic insulin treatment in diabetic and normal rats.
Previous reports have documented a cardiomyopathy in rats resulting from streptozotocin-induced diabetes. In order to determine the reversibility of streptozotocin-induced cardiomyopathy to insulin therapy, hearts from rats made diabetic by streptozotocin for 6 weeks and then treated with insulin for 3 weeks were compared with untreated diabetic rats and control rats not injected with streptozotocin. When perfused in an isolated working heart apparatus with 5.5 mM glucose as substrate, hearts from untreated diabetic rats when compared to hearts from either streptozotocin-injected rats treated with insulin or control rats showed significant depressions in peak left ventricular pressure, maximal positive and negative dP/dt, oxygen extraction, lactate production and effluent lactate; pyruvate ratio. Ca2+-actomyosin ATPase was also depressed in untreated diabetics. As left atrial pressure was raised in untreated diabetic rats, a decline in cardiac output was observed, whereas in insulin-treated or control groups there was no such negative response. Indices of cardiac performance were significantly greater in insulin-treated rats when compared to control rats suggesting overcorrection with insulin therapy. To explore whether insulin treatment may have a beneficial effect on the myocardium control rats were made hyperinsulinemic for 6 to 7 weeks. Shorter isovolumic relaxation times and elevated values for Ca2+-actomyosin ATPase were observed in hearts from hyperinsulinemic animals when compared to hearts from control animals. These results demonstrate complete reversibility of streptozotocin-induced cardiomyopathy and confirm that this condition is due to insulin deficiency and not to a primary cardiotoxic effect of streptozotocin.